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ZZhftX^Zo 
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&-2o°cfr<s> ioo°c(3t, mmizit ovt^ wcizxmmt % z 

DM* 5C ^^§5 (**-A 6) o 




* A 6 



o o 




(la) 



0{£i£ST;u*;i/g N 2,2,2- h U 7WDxf^, 1 5> 3 
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-J&5£(le) 

O 



o 



<r» J icrv< 

R 4 



OH 



(le) 



[^^, r\ r\ i*\tmm®m o ] T-^^nsfb^^h^/^n^^ 



j£(25) 




[5£*, r\ r\ R 4 (ilu^©MD] i: —^^(24) 
Xp' — H (24) 



o 



o 
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(23) 



[iC^ r\ r\ R 4 (iHuM©M 0 ] X*7Ts$ tl 2> 4b £%)<D& titer h 
&(C-]|£5U23) 




[5£4u r\ r\ R 4 (ilujin©M D ] £:-|£5£(24) 



Xp' — H (24) 
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j> * i/ K * U A t- 7 h * H O «fc 5 ft & JI 3 * K * © 
M&ffffl^t?,: DHJg-rsc i:#T"£3o Sift^h b 

T(±-100°Cfr £^(IT$?iI£li-40 o Cfr £ 0°C(ZTHIg-r?) 3 tit 

T;i/jb U filfeft h LTfiTkiHb 'Jf^A^ TkiHb-?- h V t> A, tK^ 
lbU3^A^$iMb7j<fl0^£tJ^#m^*i6o S/ft^JS*: UT 

(i-2o°c*^ ioo°c(it, jitctt o°c^^ w°c izr mm.-? z z t& 

tiotiSItSC^tft^S (^+-A 7) 0 



o o 




(la) 

X A 7 
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o o 




(la) 



Ms JKB&£fcttK&£&* LX^X fc&^7 x-;i/g> il^l 

^tbt^t^H^y^^t^^SSit^ R 2 li^fUgfc l £ 4 

2,2,2- h U 7 □ xf;H s l fr£ 3 

o 

Br (27) 

[3;*x R 4 (iBuMcDii & ] T* ^ £ *l S ft £tf 30) 
O 

p^Xp" (30) 

u ^ y >-3-f (R)-4--r vro \z)i-2-**v v v / >-3- 

-f (R)-4-7 x-;i/-2-*^1f V >J v y >-3-^ ;i/g^0|fettIE 
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o o 

" Xp" (28) 
~* Si 

R 4 



(29) 



HO 




.2 4 



(7) 




II) J#£tl£-fl£5S;(26a) 




(26a) 



[St*, r',R 2 ,R 4 SI>* Xp"(ilui!!©ii »9]T*gt£ii3fc£tJ4) COXp" 
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-100°C*»€>S»t:T> #jIJC{£-80 o Cfr £ 0 o CCTHit2.3 fc3&*T? 
AT K^ECDflSaCffzKlREE 98.1kPa fr£ 491 kPa tfSJfi-r £ 3 £ # 

AT ^ KSfCig&'K ISi: UT#iJ Atf 2k 1Mb h 'J £ A© 

«ta&7';u* 'j&JBricaubfcK 7jc^<b^ h »; t> a© «t a a t;v* u 
>|^ifik ^*7x-;i/ij>l7^F, * ;i/ *" - )]/ v j i V y - 
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&e y h'jx^;i/7$ >®ct a if £*i3o ^ 

;MJ*: ITii N-t KD*'>^>>;h'J 7V-;K N-t h* n*>>* 
* W S K-fc 3,4-^ t K o-3-t K D * -4-^*7-1,2,3-^ > 
7 h y 7 btlZo RJiBUmt LT{i-20°C^^> 100°C(C 

yt$sM*£: bttt^ifty^^A, TkiHb^ h y * a, 
fcyf-^Afc^fc^aoM^^jPffli^ftao SJ&iSJgi: IT 
fi-20°Cfr£> 100°C{ZTs 0°Cfr £ 50°C(CT^JSt--g) 3 h# 

n\s mum, mm, mxmx&i'u v7M&£&zmnm-$m^\* 
(ii^i i) 

3-(3-tj ->-4-p< h *->? x^i;i/)-2-ji^;i/7 , p bra- >gx?- 
2L 

7;i/=f >3f HATtCTTkJR'fb^ h y A(2l4mg, 5. 35mmol ) £18* 
rHtFP77> 10ml l:Bi5 USKifc Lfco h'JxfjV 2-* 7. * 
J 1/ - h (1.34g, 5.31mmol) S fflizkr h 7 t K D 7 7 > 20ml 

2-* h*S/$ISi^>i?;i/(#t^ 3 ; 1.44g, 5.33mmol )&IB£zKt- 
F7tFD7?> 25ml (Zvgfr LriST bfco iST&T&giaT- 4.5 
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f-;i/=5:lv/v)£Tilt» U 1.45g(74%)GD(3-^ > V )]/ * * 1/ * frft- 
SC*##fffi m/z 368(M'). 

xf 'J ;H£x^;K4.00g, 10.9mmol )£ x # y — )l> 200ml 5C?g 

*» U 10%>17 Affi#iSttJK(1.10g)*ira;t. lU^ff 353kPa i:t 
3 RSH*JE>dC3RiiRira£fTofco * Sti© t N tttt&tt 

Wmftttm m/z 280(M + ); 'H-NMR (400MHz, CDCl 3 ) 6 0. 93 (3H, t, 
J = 7.3 Hz), 1.18 (3H, t, J = 7.3 Hz), 1 . 52-1 .59 ( 1H, m), 1.59-1.70 
(1H, m), 2.55-2.61 (1H, m), 2.76 (1H, dd,J = 14.2, 6.4 Hz), 2.92 
(1H, dd,J = 14.2, 6.4 Hz), 4.03-4.12 (2H, m), 4.06 (3H, s), 6.97 
(1H, d,J = 8.8 Hz), 7. 38 (1H, dd,J = 8.8, 2.4 Hz), 8.00 (1H, d, 
J = 2.4 Hz). 

(HM 2-6) 

<n i> 
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O 








? R2 





R 2 


R 4 


R 5 




2 


CH 3 


OCHj 


C2H5 


266(M + ) 


3 




0CH 3 


C 2 H 5 


294(M + ) 


4 


0CH 3 


0CH 3 


C 2 H 5 


282(M + ) 


5 


0C 2 H s 


OCH3 


C2H5 


296(M + ) 


6 


OPh 


OCH3 


C2H5 


344(M + ) 



2-x^-;i/-3-[4-^ h ^ ->-3-[N-[ [4-( h 'j7ii/tP^jl/)7i^;H 
^ f )± ] ± )u ^ * <j )i ] 7 jl - )i ] y p h- ^- > ^ x f ;i/ 

3-(3-* ;u^^ i>-4-^ h *i/7 x-;H-2-i f;i/7D *>^oc 
^M5.00g, 17.8mmol)£fl#7.k^ n d * * > 80ml (C^^ U -10°C 
fr£>-15°Cl;:^£P Ltzo m&T h 'Jxf ;i/7^ >(6.21ml, 44. 5mmol ) 
^Qlfeo * o Dj^x^;i/(1.86ml, 19. 5mmol ) £ K7k V >7 u 
ut$y 10ml C^dliTlfco -10°CT- 10 frmWik 4-( h U 7 ;!/ 
•t u * 3~))s)^yi/)\,7 * >(2.51ml, 17.8mmol)£J&7.k v£ d n ^ ^ 
> 10ml lZ®MLffiT Ltz 0 

-10°CT- 30#fi#^&tCT 7 8$fSJf#b-B!«SU£o Si^rt 
5:^x>^ 7 J<^^s j^^7l<m^ h U t> A7jc?g^s tSffi^^TK-t-Jli^ 
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tmm^?-)is(DM£®mizrmfaPB u7.2g(93%)© sfiitsMzm 

&&5 h LXntzo 77.5-79.5°C; 

Ri^«fj| m/z 437(M + ); 'H-NMR (400MHz, CDC1 3 ) (50.91 (3H, t, 
J = 7.3Hz), 1.18(3H, t, J = 7.3Hz), 1 .51-1.69 (2H, m), 2.54-2.61 
(1H, n), 2.75 (1H, dd,J = 13.7, 6.8 Hz), 2.92 (1H, dd.J = 13.7, 
8.8 Hz), 3.92 (3H, s), 4. 04-4. 12 (2H, m), 4.73 (2H, d, J = 5.9 
Hz), 6.89 (1H, d, J = 8.8 Hz), 7.25-7.28 (1H, m),7.47 (2H, d,J 
= 7.8 Hz), 7.59 (2H, d, J = 8.3 Hz), 8.06 (1H, d, J = 2.4 Hz) , 
8.30 (1H, t, J = 5.4 Hz). 

(HJS0IJ8-19) 
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R 4 





R 1 


R 2 


R 4 


R s 




8 


4-CFj 


CH 3 


OCHa 


C 2 H 5 


423 (M*) 


9 


4-0CH 2 Ph 


CH 3 


OCH3 


C 2 H 5 


461 


10 


4-0Ph 


CiH 5 


OCH3 


C 2 H 5 


461 (M*) 


11 


4-0CH 2 Ph 


C2H5 


OCH3 


C 2 H 5 


475 (M + ) 


12 


4-Ph 


C 2 H 5 


OCH3 


C 2 H 5 


445 («*) 


13 


4-CFj 


0CH 3 


OCH3 


C 2 H 5 


439 


14 


4-0CH 2 Ph 


0CH 3 


OCH3 


C 2 H 5 


477 (M*) 


15 


4-OPh 


OCH3 


OCH3 


C 2 H 5 


463 (M*) 


16 


4-Ph 


OCHa 


OCH3 


C 2 H 5 


447 (U*) 


17 


4-0CH 3 


OCH3 


OCH3 


C 2 H 5 


401 (M + ) 


18 


4-CF 3 


OC 2 H 5 


OCH3 


C 2 H 5 


453 (■*) 


19 


4-CF 3 


OPh 


OCH3 


C 2 H 5 


437 (**) 



(mmm 20) 

2-xf;i/-3-[4-^ h 5->-3-[N-[[4-( h 'j7JI/tP^;i/)7i^l/] 

^ f ;i/ ] a ;u / j ± j )\/ 1 7 x x j± ] 7 □ \z * > H 

2-Ji^;i/-3-[4-^ h ^ry-3-[N-[[4-( h 'j 7 O * ;i/ ) 7 x x 

)\s]*3-)i]li)i^^-()U]7 x n ;u]7*o t: # > R x ;u ( l.26g, 
2.88mmol;HJ|^J 7 ) J:j^;-;H5iK lmol/1 7k 1Kb 7" h 'J -7 A 
7k»* 15ml U50°CT- 4 B#fS£#&£]fcM£$SBETiI$g Ufco 

% 1.26g (95%) mtzo 

144. 5- 146. 5°C; WMftffim m/z 409(M t ); 
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Ttmfrtifm C 21 H 22 F 3 N0 4 (409.40): 
MfWm C, 61.61; H, 5.42; N, 3.42. 
nmfe C, 61.48; H, 5.40; N, 3.41.; 

'H-NMR (400MHz, CDC1 3 ) 6 0.96 (3H, t, J = 7.3 Hz), 1.53-1.72 
(2H, m), 2. 59-2. 66 (1H, m), 2.77 (1H, dd,J = 13.7, 6.8 Hz), 2.96 
(1H, dd,J = 13.7, 8.3 Hz), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 8.3, 2.4 Hz), 
7.47 (2H, d, J = 8.3 Hz), 7.59 (2H, d, J = 7.8 Hz), 8.08 (1H, 
d, J = 2.4 Hz) , 8.32 (1H, t, J = 5.9 Hz). 

(mmm 21-31) 

mmm 20 tmmiz vzm 3 (Ditsmzmtzo 



< 



3> 
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m t& iBl 

^ is m 


K 


n2 

K 


n 4 
K 


si, ± /o«\ — -f- 

ns Jm k C ; 7F 1± 




21 


4-OCH 2 Ph 


C 2 H 5 


OCH, 


127.0-127.5 C 27 H„N0 5 


ftSM;C72.46 t H6.53.N3.13 

5£ *fl!l fi§ • P 7 9 ID Mfi ^'i Ml 1 A 
3^ ml lis «^-» / Z.oU, no. uJ.rMO. 11 


22 


4-Ph 


C 2 H 5 


OCH, 


158.5-159.5 C 26 H 27 NO< 


tt®fil;C74.80,H6.52,N3.35 
^Slfi-C74 87 H6 63 N3 34 

ZPZ /Ml lis. / "T . W t ,1 Iw. VW,H»<,«<1 


23 


4-OPh 


C,H 5 


OCH3 


127.0-128.0 C 28 H 27 N0 5 


H-©fil;C72.04,H6.28.N3.23 
^ 3Jd 4fi • n 7 1 fl 6 H 6 31 N3 21 


24 


4-CF 3 


OCH 3 


OCH, 


161.0-163.0 C 20 H 20 F 3 NO 5 


tfgte;C58.39.H4.90.N3.40 
3 iBil fif • C 5 8 35 H4 82 N3 49 


25 


4-OCH 2 Ph 


OCH3 


OCH, 


136.0-138.0 C 26 H 27 N0 6 


ft#fiI;C69.4 7.H6.05.N3.12 

cfci ajti Mb . ft a <i q U & HQ K1Q 1 A 

pcmJ i(a;ooy.oo,nD.ijy,iM«5.io 


26 


4-Ph 


OCH3 


OCH, 


176.0-178.0 C 25 H 25 N0 5 


ftW<I;C71.58,H6.01.N3.34 
l§ »l ffi ;C71.56,H6.15,N3.36 


27 


4-OPh 


OCH, 


OCH, 


137.5-139.0 C 25 H 25 N0 6 


ft§:fI;C68.95,H5.79,N3.22 
HSHt;C68.74,H5.80.N3.23 


28 


4-OCH3 


OCH3 


OCH, 


128.5-129.5 C 20 H 23 NO 6 


ttS:M;C64.33.H6.21.N3.75 
H#Jfii;C64.22.H6.22.N3.79 


29 


4-CF3 


OC 2 H 5 


OCH, 


146.0-148.0 C 2l H 22 F 3 N0 5 


ftgte:C59.29.H5.21.N3.29 
HaM;C59.04.H5.10.N3.33 


30 


4-CF3 


CH 3 


OCH, 


155.0-156.0 C 20 H 20 F 3 NO 4 


ttS:fS;C60.76.H5.10.N3.54 
Hm , Jfil;C60.77.H5.12,N3.57 


31 


4-CF3 


OPh 


OCH, 


141.5-143.0 C 25 H 22 F 3 N0 5 


ftgfit;C63.42.H4.68,N2.96 
HS<iS;C63.25,H4.70,N2.93 



(#%0J 1) 

5-fr;u § ;i/-2-^ h * ->-N-[[4-( h 'J7ii/tp^ii/)7i^;i/]^f 

[00 X i±" E.J.Wayne £> > J. Chem. soc. 1022 ( 1922)] CO 
5-*;U ^ ;i/-2-p< h * ^£H§K(4.05g, 22.5mmol)£ y 0 u u * $ 
> 80ml IzmML&ftlstzo iSTh'Jxf jl/75> (7.94ml, 
56.2mmol)$:Sax. fc 0 o Difc&xf ;i/(2.44ml, 24. 8mmol ) & ft] 

X 10 4-( h iJ7;i/*D^f;i/H>y;i/7;> (3.31ml, 

22.5mmol)£?&T L~MK t oSJfofc £ * ifc & JlR * «t K * MJ -) 
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Kft&«ftf m/z 337(M 4 ). 
(fSJSfll 32) 

2-^ h 5->-3-T4-^ b ^->-3-fN-[[4-( h U 7;i/;fr P ^ ;t/ ) 7 xX 

^ ;H tj ;wn* 7 x x;i/]:p ? 1; ;u^x^;t/ 

2-( J/ x h ^ «> $ ^ * ij ;i/ )-2- ^ h * & x ;u (265mg, 
1.10mmol)£fl#7j<7 L h 7 t h* o 7 7 > 3ml L x T ;U rf > # fflfi 

•e*ft»#T# D «7 A t-7* h K(123mg, 1 . lOmmol ) £ Jn * 30 # 
8l# bfco N-[[4-( h U 7;i/^ o^f xn;i/]7« f-;i/]-5- 
^;i/^;i/-2-^ K^^>X7; K(338mg, l.OOmmol) £j$7k^h 
7t D 7 7 > 2ml UiQ&fco g&lZT 1 I^M]$Lf:tS 

J& ****** C?if> »Kxf-;uic-ctttB U 7j<, gg*n:&Jg*T?Jl 

;^D7h^7 7^-(^[Ui > : Rift x 5^;U=3: lv/v){Z 

330ng(78X)©£S*b£«9 (rUg^CUfSlMitt ft 
®rl£tl) £&fi*£iti: Ltff fco 
nmfrtifm m/z 423(M + ). 

(Mi 33) 

2-^ h * v-3-[4-^ h ± v-3-[N-[[4-( h 'J 7jl/t □ ^ f ib)7 xz 

;u ] ^ ;u ] a ;i/ ^ ;u ] 7 x x ;t/ ] 7 p e a- > g x ^ ;i/ 

h * v-3-[4-p< h **>-3-[N-[[4-( h V 7 □ J. x 
- ] £ ^ >f ;u] 7 x -;u ] 7- 7 'JiHif ;i/ (150mg, 

0.354mmol h x # 7 - ;u 2. 5ml & tf^ h7t F o 7 7 > 2.5ml SI 

iox^7^«7Aa^rStt^(30ig)*ira^, ^stcx 7.5 esf^s 
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fiMi m/z 425(M*) 
(#%0>J 2) 

2-^ h *->-5-x h P-N-fN-t h'J7/l/tP^f;i/)7x^/l/]^f^] 

&m [#Jx.te'De. Paulis , J. Med. Chem. 1022 ( 1922)] (D 
2-t b * ^>-5-x h o £ m#iK9.00g,45.7mniol)£ "J 7 u u * 7 > 
450ml izfeffi b N h »J x^;i/7 S >(8.11ml,58.4minolK 7nn^$£ 
x^;K4.70ml,49.3mmol)^JnAM^(3T 45 Ufco 4- h 

'J7i^D^f;K>yjb7; >(9.59g,54.8mmol )£*1ST L 30#^ 

At-i^^u^iiLfeo ngmzmmx-f-fr-zHfamL, 12. 5g 

^T-3*£il L-i^ 2.13g *mtzo &if 14. 6g (91%) 
mmftmm m/z 354(M + ); , H-NMR (400MHz, CDC1 3 ) £4.09 (3H, s), 
4.75 (2H, d,J = 5.9 Hz), 7.11 (1H, d,J = 8.8 Hz), 7.47 (2H, d, 
J = 7.8 Hz), 7.61 (2H, d, J = 7.8 Hz), 8.05 (1H, br s), 8.36 (1H, 
dd, J = 8.8, 3,0 Hz), 9.12 (1H, d, J = 3.0 Hz). 

(mmm 34) 

5-t^ 7-2-^ h^y-n-[[4-( h 7 □ / ^;i/)7 

2-t h D-N-[[4-( h D 7 )l * □ * ^ )U ) 7 x x ;u ] t ^ 

iH^>X7 ^ K(14.6g,41.2mmol)£#&x^;u 146ml £rl£ U10% 
^7 AS?^rS14j^(2.6g)^i}Q^g^{CT 5i$F H 11f#Lfco MS£ 
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IlMi m/z 324(M t ); , H-NMR (400MHz, CDC1 3 ) 6 3.87 (3H, s), 
4.72 (2H, d,J = 5.9 Hz), 6.80 (1H, dd,J = 8.8, 3.0 Hz), 6.83 (1H, 
d, J = 8.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.59 (3H, m), 8.43 (1H, 
br s). 

mmm 35) 

2-7P^-3-[4-^ h »->-3-[N-rr4-( h !2 Z >k£ p I ±Jk ) Z E ^JkJ 

^ 7- ;i/ ] ft ;u n fE >f )v 1 7 x n )± 1 7* p g t y W. x £ ;u 
5-7 ^ y -2-* h**>-N-[[(4- h 'J7;i/to^f ;i/)7i-;H^f 

)]/]^yX7 K K (7.00g,21.6mmolh 7" -tr r > 85ml SV^ * ^ — ;i/ 
34ml Sfi6b*lflLfc„ ®.ftT 47X*fbzk3R» 17.5mK ffi58i£:>- h 
U 7 A(1.65g,23.9mmolK tK 6.2ml fcfln* 10 bfco 
(C T 7* 7 'J ;u g x ? )\y (13.4ml, 128mmol) % W. it m 
(I)(416mg,2.91ramol)^JP^feo 3 0 ^fit^^fiSffij^K*^^ h U 7 

tmmx.m<DM£®miZXmfa£ 3 B U 683mg(71%)©HM 

M&ftVrm m/z 469(JT); 1 H-NMR (400MHz, CDC1 3 ) 6 1.21-1.26 (6H, 
m), 2.61-2.67 (2H, m),2.96(lH, dd,J = 14.2, 6.8 Hz), 3.18 (1H, 
dd,J = 14.2, 9.3 Hz), 3.53 (1H, dd,J = 9.3, 6.8 Hz), 3.93 (3H, 
s), 4.10-4.19 (2H, m), 4.73 (2H, d, J = 5.9Hz), 6.91 (1H, d, J 
= 8.3 Hz), 7.32 (1H, dd, J = 8.3, 2.4 Hz), 7.47 (2H, d, J = 7.8 
Hz) , 7.59 (2H, d, J = 7.8 Hz), 8.11 (1H, d, J = 2.4Hz), 8.30 
(1H, br s). 
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2-J.f-;i/f-^--3-[4-^ h * ->-3-fN-r[4-( MJ7;^D/f^)7i 

- )± 1 ^ f; )± 1 ft ;i/ a- ± )i 1 7 x ~ ;u ] r p \z > ^ ± ;u 

2-7Df-3-[4-^ h **>-3-[N-[[4-( h ij7WD^jl/)7i- 

jv ] ^ f ;i/ ] * ^ ^ ^ 7 i - ;H 7 □ t: t > i x f ;i/ 

(l.OOg,2.O5mmol;H5&0iJ 37h 7 56ml ^r^-a l> If 
MJ^Af^xhJpi/ K (268mg,2.55mmol )$:5DX. 1.5 B# F*a £Q f& SI 

=2:lv/v)l:tli bs3Ag(4n)(DMmi\:£V>)*m&%£Pat UHL 
fC»##rig m/z 324(M + ); 1 H-NMR (400MHz, CDC1 3 ) £3.87 (3H, s), 
4.72 (2H, d,J = 5.9 Hz), 6.80 (1H, dd,J = 8.8, 3.0 Hz), 6.83 (1H, 
d, J = 8.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.59 (3H, m), 8.43 (1H, 
br s) . 

(mmm 37-38) 



<M4> 
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R 1 


R 2 


R 4 


R 5 


K«»«rtt (n/z) 


37 


4-CF, 


SPh 


0CH 3 


C 2 H 5 


517 (■*) 


38 


4-CF 3 


SCH 2 Ph 


OCH3 


Ms 


531 (IT) 



(nmm 39-41) 

hmw 20 iti 5 (Dibsmzm tzo 



<m 5> 





0 


O 




R 4 









R 1 


R 2 


R 4 


St£(°C) 


7^14 it 


5uiS§#*r(%) 


39 


4 


-CF 3 


SC 2 H 5 


OCH3 


155.0-157.0 


C 2I H 22 F 3 NO<S 




C57.13,H5.02,N3.17 
C56.79.H4.89.N3.15 


40 


4 


"CF 3 


SPh 


OCH 3 


130.0-131.5 


C 25 H 22 F 3 NO<S 




C61.34.H4.53.N2.86 
C61.08.H4.45.N2.82 


41 


4- 


-CF 3 


SCH 2 Ph 


OCH 3 


Foam 


C 2 ,H 22 F 3 N0 4 S 


lit 


C62.02,H4.80,N2.78 
C62.39.H5.03.N2.72 



(##0J 3) 
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5-*;i/ ^ ;i/-2-^ h ^^$m#^(1.76g,9.77mraol)^>^;i/7*a 
5. b*(1.26ml,10.3mmolh U £ A (2. 94g, 29.3mmol )& IF 

N.N-^pi fi^^A7 ^ K 40ml b^UlZT 4&fF3m*'&?fm 

Mzmmistzo n%mizmmx-3 L )i'%finz., 7k, ggin^Tk-trft^m 

m7kffi.rn.i- b u «>AT-^;^b^^bs5-^;i/^;i/-2-^ h^>£m# 

K*##Hfi m/z 270(M + );iiL£ 58.5-59.5°C. 

5-*;V ^ ;U-2-^ h *>-£m#^> v;i/(1.10g,4.07mmol)^ * 
y - ;u 30ml ^I^U 7jc tfi # T 7k M it * m * b U * A 
(155mg,4.10mmol)£'>*-f oft];l£ 0 tK^T 2 B# }f # l£ zk 7k 4> tc 
lmol/1 ^^T-^tt ^ L> Ltzo m&m%7k, 

$&W&i&7krm&'&M7kffiMi- b 'J^AT^i Lmm Ul.llg(99%) 
© 5-b H DJpy^jh2-^ h ^>$m#i^> tz (#-fb 

&lz 5- 1 K d ^ ^;i/-2-^ h 3- is&M^W.^ > p< 

100ml £?H£L, Tk^lf^TfU ^ >(660ml ,8. 16mmol )&t>* 
7k 8£ m (460ml,4.88mmol) > N,N- *J * ^ )V T X J tf 'J V > 
(25og,0.205mmol)*JPA-iftift#bfco SJfo?££ lmol/1 J&i£, j^^ 
7k* ^ h U £ Azfc$8«U ffiWAJfi* Bit It:*- MJ £ AT? 

f£**bfc&«$&Lx 1.27g(99X)©2*«fc£!»&atl6ifitt«5fc btff 

fee 

K*#*f#[ m/z 314(M i );'H-NMR (400MHz, CDC1 3 ) 52.08 (3H, s), 
3.91 (3H, s), 5.03 (2H, s), 5.35 (2H, s), 6.97 (1H, d, J = 8.3 
Hz), 7.31-7.50 (6H, m), 7.83 (1H, d, J = 2.4 Hz). 

mum 42) 

3-(3-^>^;u^-dr->73;i/^-;u-4-^ h * i/ 7 x = ;i/)-2,2-^^ f- 
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urn >ms- 9 )i 

5- T -b h * -2- ^ h * *s £ B S ft ^ > 

(630mg,2.00minol), * 9 )l b V * ? i/ ] ) )\< V * ? >r r > T * 
*-M730mg,4.02mmolK&**8Hb,>< * ^ > 25ml & rl£ b T )V zl > 
mW^TMMmm-??* 0 A(45mg,0.202mmol)^ijnx. 6 BtF^S 

KjlUlU&oaSftll^ iJ^';^dyK77^ -(StBt n- 
: S^^3i^;i/=8:lv/v)(ITmM U 131mg( 18%)© ilib £ 
tJ£^*£ H B a £ bTf#£ofC*#f/fiiI m/z 356(M*) ; 'H-NMR (400MHz, 
CDC1 3 ) 61.16 (6H, s), 2.79 (2H, s), 3.56 (3H, s), 3.88 (3H, s), 
5.33 (2H, s), 6.88 (1H, d, J = 8.8 Hz), 7.20 (1H, dd, J = 8.3, 
2.4 Hz), 7.30-7.47 (5H, m), 7.56 (1H, d, J = 2.4 Hz). 

(HJ60J 43) 

3-(3-a;i/tf 3r *>-4-p< h x-jl/)-2,2-y^f Vj* >m 

3-(3-^>y;^Jry^/^'-/l/-4-^ Kv7 x - )l )-2, 2~^ * 
f^7DK^>|^ f-;i/(310mg,0.870mmol)£:ii^ y-^^h^t 
FD77>© 1:1 ©J£© 7ml HiSfr U10%^"5 ^ r> Ati^ 
rStt^(20mg)^jjp^. 5 B# Iffl # JE * * « ill] * fr o 0 S^llTtftfel 
£»ffibx «jt^*««SbT 290mg(90%)a>iljS<b£^£ftSifi:|*$ffc 

b x n tz o 

ff*##rfil m/z 266(M + );'H-NMR (400MHz, CDC 1 3 ) (5 1.18 (6H, s), 
2.85 (2H, s), 3.68 (3H, s), 4.06 (3H, s), 6.96 (1H, d,J = 8.3 
Hz), 7.31 (1H, dd,J = 8.3, 2.0 Hz), 7.94(1H, d, J = 2.0 Hz) , 
10.46-11.00 (1H, br s). 
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(mmm 44) 

3-f4-^( h ->-3-[N-[[4-( h 'J 7i^P^^)7 x^jb]^jl/] 

)VX*i/-A-t h * ^ 7 x-;i/)-2,2-5/^ ^71/7*0 £ * > 
^7l>(204mg, 0.766mmolh h 'J xf;i/7 5: >( 135ml, 0.969mmolK 
7 D P J^exf-;i/(82.0ml, 0.843mraolK 4-( MJ 7;i/tD^M 
^>^;i/7 ^ >( 120ml, 0.842mmol)/2£>*fl&7j<^ 7 D u * % > 8ml £ 
fflVK Hi 7 tmm<D&tt*'iT oZtlZ*. 0> 309mg(95%)©mM 

Wmfrtitm m/z 423(M*); 'H-NMR (400MHz, CDC1 3 ) 6 1.18 (6H, s), 
2.85 (2H, s),3.69 (3H, s), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.89 (1H, d, J = 8.3 Hz), 7.20 (1H, dd, J = 8.3, 2.4 Hz), 
7.47 (2H, d,J = 7.8 Hz), 7.59 (2H, d, J = 7.8 Hz), 7.99 (1H, d, 
J = 2.4 Hz) , 8.29 (1H, br s). 

(H1S0J45) 

3-[4-^ h ^ ,>- 3 -[ N -[[4-( .j ? g ^ )y £ - ^71/] 
3-[4-* h * v-3-[N-[[4-( h 'j7J^D^f jl/)7x-il/]^;i/] 

£;u/\*^E>r ;u]7 x -;i/]-2,2-S/ ^?-7i/7'Dt:;t>^.x ^7K300mg, 
0.708mmol;^Jg^J 47), x * 7 - ;b (5ml K 10%7jcK^b 7* h U »7 AtK 

(2ml) £ffi^ s HJ£#iJ 22 tmmomftZ'if^ 206mg (90%) 
&fe*Sll©gtMft£tJ£l# feo 151. 0-152. 0°C; 

nmftffim m/z 409(M + ); 
TtmfrfifW. C 21 H 22 F 3 N0 4 (409.40): 
tf-^fil C, 61.61; H, 5.42; N, 3.42. 

mmm c, 61.68; h, 5.45; n, 3.48.; 
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>H-NMR (400MHz, DMS0-d 6 ) cT 1 .06 (6H, s), 2.96 (2H, s),3.88 (3H, 
s), 4.56 (2H, d, J = 6.4 Hz), 7.06 (1H, d, J = 8.8 Hz), 7.25 (1H, 
dd, J = 8.8, 2.4 Hz), 7.51-7.58 (2H, m), 7.70 (1H, d, J = 7.8 
Hz), 8.80 (1H, t, J = 5.9 Hz) , 12.24 (1H, s). 

4) 

(S)-4-^> Vfr-Z--?^ U )\z-2-**V V U V ; > 

(S)-4-^ > v*;U-2-^- V 'j V J > (2.26g,15.0mmol)£H#7.k^ 
h^b N7?> 30ml *m.€i U >^HmT-78°C £ ^JP U 

fco H#T 1.6mol/l © n- 7* 3- )V D ^ 7 A © ^ * V > ® i& 
(10.3ml,16.5mmol)£ 10 7> # T ?i§T l^ f©JJ30 frmft 

lf; 0 ftt:7f 'J)l/^D »J K ( 1 . 56ml ,15. Ommo 1 ) MtK r- > ?tFD 
7 7 > 30ml izigfr L 10frl>X±frVTmT b 30 #Jt#&^StC T 3 

JeTkT-^^^SRzKBSEK^ h U "7AtK*lli»Lfc, 2§@tJl^> U 
7J^J^D7F^7 7^-(^tHI n-^^rit > :@^^oi^;i/ = l :lv/v) 

U 3.64g(98X)©3lS<b£^£&fi?fitt^i: UTfffco 
Wmftffim m/z 247(M*). 

(fUfc#l 46) 

(+ )-2-x7-Jl/-3-[4-;< h »->-3-[N-[[4-( MJ 7jl/tP^f ;^)7 i 

- )V ] * ± ;u ] ± )]/ n ^ -j )\/ ] 7 x ^ ;u ] 7 □ £ ^- > ^ 

(S)-4-^> 'J ;U-2-^^-9-V 'J yy >(1.65g,6.68mmol) 

£fl#7kigfl:.X 5 1 U > 22ml tCigfr ^ >#HMT-74°C iz tf*£P 

tfeo MJxf;i/7; >(l.llnl,8.02miol)*ill]*.fc£ 1.0mol/l (D 
V 7 J- frtf V )V h 'J 7-7— h©ffi<fb*-^U>&ifc(7.35ml,7.35mmol) 
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£ 15#frttT*T b 50#«# bfco#C*#Tt 50#t£#&-75 a C 

(i ^ a b fc o & iz 5- * ;u ^ ;i/ -2- p< F^r^$Iil^>^;i/ 

(1.81g,6.68mmol)£J!#7j<^-fb^ U > 56.5ml tljgfr b 20 ^frttT 
?HT bfco-75°C£T 1.5BSIffltt#&*#T2B#lffli!l# Lfco*> - 
;i/ 30mK U 16.7ml RZF 30%ii^b7Kfft7j< 7.3ml «fc 0 Eft S 

fi£ft£ira*.je£ 0°C(CT 30 frMft Ltzo £JS ft; 

-?A"C-IE*ib«fl&b;fco &mto&i/ V * V & 9 Y V 7 4 
&m n-^*V> : B^xf- ;i/=3:2v/v)l:tii U 1.36g( 395S)© 

(4S)-3-[3-(3-^>^;i/^dp^*;i/^*-;i/-4-^ h ^>?i-;b)-2- 

fl£##f1fi m/z 518(M+1) + . 

^lC(4S)-3-[3-(3-^> V )\/it * i/ ± frX ~ )V -4- * h **>7 
;i/)-2-xf;i/-3-t h* o 7*D hf;T x ;u ]-4-^ > *>* ;i/-2-;t *U 
'J ^7 >(1.35g,2.61mmol)h h 'J 7 n tfK 22ral £7k^TrI£ I, 
h ij x 7 >( 3 . 95m 1,26. lmmo 1 ) <fe 5 T iD * o tK^T 

i vsmmw L&izmuT 4 BMmwvtzo shifts *»u s«« 

& 0.5mol/l Tk^ft^ h U * A*&*8 4 1 tC&£.gfK^^T-8fcit b 

m&&m*mmw* ^ t> hx%m vmm ut i.34g 

(4S)-3-[3-(3-tj;u*** i/-4-t h*is? x - ;i/ )-2-x f- ;i/ r d h? * 
x;i,]-4-^>:>-;i/-2-:**1t 7 U ^7 >£ft£?fl#ti£: btft/ioC 

*l^CD(4S)-3-[3-(3-7j;U#* ^>-4-^ h * v 7 x - JU )-2-x ^ ;U 
7o tr^--;u]-4-/^> v;u-2-^-^rit v U v7 >(l.34g) N h'Jxf 
;i/7 5. >(435ml,3.l3mmolh 7 o o x =f- )V{ 275ml , 2. 87mmol K 
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4-( h »; 7 u * 9- ;U)^>v )IT I > (686mg,3.92mmol)£?>'J&fl: 
^f-l/> 33ml fcfflv^ mMM 7 £mfii<Dmtt*fi 5 Z tlz & *) 
86Omg(58X)0(4S)-3-[2-:r.?-;i/-3-[4-* h * $/-3-[N-[ [4-( h U 7 ;i/ 

fC*##fffi m/z 568(M + ); 'H-NMR (400MHz, CDC1 3 ) 50.98 (3H, t, 
J = 7.3 Hz), 1.58-1 .65 (1H, m), 1.80-1.87 (1H, m), 2.71 (1H, dd.J 
= 13.2, 9.8 Hz), 2.78 (1H, dd,J = 13.2, 6.4 Hz), 3.00 (1H, dd,J 
= 13.7, 8.3 Hz), 3.30 (1H, dd.J = 13.7, 2.9 Hz), 3.92 (3H, s), 
3.98-4.07 (3H, m), 4.61-4.67 (1H, m), 4.71 (2H, d, J = 5.9 Hz), 
6.90 (1H, d, J = 8.3 Hz), 7.20-7.37 (6H, m), 7.44 (2H, d, J = 
7.8 Hz), 7.57 (2H, d, J = 7.8 Hz), 8.00 (1H, d, J = 2.5 Hz), 8.24 
(1H, t, J = 5.9 Hz). 
(4S)-3-[2-x^;i/-3-[4-^ h * *>-3-[N-[ [4-( h U 7;^D^f;H 

)V-2-t*Vv U V J >(860mg, 1 . 51mmol )R 5P Fo7?> 
fc*k©»^jg«|(4:lv/v)8Bl SS^l7;i/J>Iit*^bfco 
«#T 30%iiK^7k^zK 611ml § 2 % fSD X. J (3 TkiHb U ^ A 1 
TkfDtl lOlmg £7j< 2.7ml icjgfr L 2 # It T X. fe 0 1 ^f^^K^M 
ftikMffi.Mj- h 'J 0 A 7 TkfntJ £ 4ml © tK £ ?g b T 2)Q ;L 0°CT* 5 
#tt# tfe 0 5%^^7jc^?g^HS^M^?±^^^x5 1 ;i/T-«Sm Ufeo 

fcoa^tKCl^^x^^ £ >*mJL&Wuik$^, 125mg(20%) 

128. 0- 130. 0°C; fC*##ffiI m/z 409(M*); 
TL^^Iff^i C 2! H 22 F 3 N0 4 (409.40): 
ff-M C, 61.61; H, 5.42; N, 3.42. 
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mmm c, 6i.48; h, 5.40; n, 3.41.; 

'H-NMR (400MHz, CDC1 3 ) 50.96 (3H, t, J = 7.3 Hz), 1.55-1.71 
(2H, m), 2. 61-2. 67 (1H, m), 2.77 (1H, dd,J = 13.7, 6.4 Hz), 2.96 
(1H, dd,J = 13.7, 7.8 Hz), 3.92 (3H, s), 4.73 (2H, d, J = 5.9 
Hz), 6.90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 8.3, 2.4 Hz), 
7.46 (2H, d, J = 8.3 Hz), 7.59 (2H, d, J = 8.3 Hz), 8.08 (1H, 
d, J = 2.4 Hz) , 8.32 (1H, t, J = 5.9 Hz). 
ItMitm. [a] D 25 +23 °(C 0.4, MeOH) ; it^mm 88% e.e.(Chiral 
PAC AD £ m ^ tz HPLC \Z «fc % ) 

(mmm 47-48) 

<m 6> 





O 










R 4 





R 2 


R 4 


R 5 


H»»«f«(m/z) 


47 


/-C3H7 


OCH3 


C 2 H 5 


294 (M*) 


48 




OCH3 


C 2 H S 


308 (ft) 



(nmm 49-94) 

mmm 1 tmmiz. urn 7 <D{t&®*mtzo 



<mi> 
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R' 


R* 


R* 


R s 


nm»mm (■/*) 


49 


4-CF, 




0CH 3 


C 2 H 5 


451 an 


50 


4-OPh 




0CH 3 


C Z H 5 


/ 475 (M*) 


51 


4-0CH 2 Ph 




0CH 3 


C 2 H 5 


489 (M*) 


52 


4-Ph 


n~0^\i 


OCH3 


C 2 H 5 


459 an 


53 


4-CF 3 


/-C 3 H 7 


0CH 3 


C 2 H 5 


451 (IHO 


54 


4-OPh 


/-C 3 H 7 


0CH 3 


C 2 H 5 


475 


55 


4-0CH 2 Ph 


/-C 3 H 7 


0CH 3 


C 2 H 5 


489 (■*) 


56 


4-Ph 


/-C 3 H 7 


0CH 3 


C 2 H 5 


459 


57 


4-CF3 


n~~ C4H9 


OCH3 


C 2 H 5 


465 <lT) 


56 


4-OPh 


n-C 4 H g 


0CH 3 


C 2 H 5 


489 <!**) 


59 


4-0CH 2 Ph 


n-C 4 H 9 


0CH 3 


C 2 H 5 


503 


60 


4-Ph 




0CH 3 


C 2 H S 


473 (M + ) 


61 


2-OPh 


c 2 h 5 


0CH 3 


0 2 H 5 


461 (If) 


62 


3-OPh 


C 2 H S 


OCH3 


C 2 H 5 


461 (H*) 


63 


2-OPh 


/t™ C3H7 


0CH 3 


C 2 H 5 


475 (U*) 


64 


3-OPh 


/?— C3H7 


OCH3 


C 2 H 5 


475 (If) 
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R 1 


R 2 


R 4 


R 5 


K*»«fft GWz) 




4-n Ph (4-CHO 

VI 99 \ v VI Ij/ 


v^"»5 


OCH3 


C 2 H 5 


475 (« + ) 




4-OPh (3-CH J 


C,Hc 


OCH3 


C 2 H 3 


475 «*) 


67 


4-OPh (2-CHO 


C,H< 


OCH3 


C 2 H S 


475 (M*) 


wo 


4-OPh (4-C 1 ) 




OCH3 


C 2 H 5 


405 («*) 


60 

WW 


4-OPh (3-CI) 




OCH3 


C 2 H S 


405 (1*) 


70 


4-OPh (4-F) 


2" ■3 


OCH3 


C 2 H S 


470 (■*) 


71 


4-OPh (4-Br) 


C 2 H 5 


OCH3 


C 2 H 5 


530 (i*) 


72 


4-OPh (4-0CH 3 ) 


C 2 H 5 


OCH3 


C 2 H 5 


401 (■*) 


73 


4-OPh O-OCH3) 


C 2 H 5 


0CH 3 


C 2 H 5 


401 


74 


4-OPh (2-OCH3) 


C 2 H 5 


OCH3 


C 2 H 5 


401 (■*) 


75 


4-OPh (4-CH3) 




OCH3 


C 2 H 5 


480 (■*) 


76 


4-OPh O-CH3) 


n-C 3 H 7 


OCH3 


C 2 H 5 


480 (i*) 


77 


4-OPh (2-CH3) 


n-C 3 H 7 


OCH3 


C 2 H 5 


480 (i + ) 


78 


4-OPh (3-CI) 


n-C 3 H 7 


0CH 3 


C 2 H 5 


500 (M*) 


79 


4-OPh (4-OCH3) 


/r-C 3 H 7 


OCH3 


C 2 H 5 


505 (i*) 


80 


4-OPh (3-OCH3) 


/T-C 3 H 7 


OCH3 


C 2 H 5 


505 (■*) 


81 


4-OPh (2-OCH3) 


/r-C 3 H 7 


OCH3 


C 2 H 5 - 


505 (■*) 






R 1 


R* 


R 4 


R 5 


Ra#*Tfi! (m/2) 


82 


4-OPh (4-F) 


/7-C 3 H 7 


0CH 3 


C 2 H 5 


493 (M*) 


83 


4-OPh (4-Br) 


fl-C 3 H 7 


OCH3 


C 2 H 5 


553 (II*) 


84 


4-0CF 3 


/7-C3H7 


OCH3 


C 2 H 5 


467 (IT) 


85 


4-CH3 


H-C3H7 


0CH 3 


C 2 H S 


397 (i*) 


86 


4-OCH3 


«-C 3 H 7 


0CH 3 


C 2 H 5 


413 on 


87 


4-Ph(4-CI) 


»-C 3 H 7 


0CH 3 


C 2 H 5 


493 (M + ) 


88 


4-Ph (4-CH3) 


/»-C 3 H, 


0CH 3 


C 2 H 5 


473 (M*) 


89 


4-Ph(4-0CH 3 ) 


«-C 3 H 7 


0CH 3 


C 2 H 5 


489 (y*) 


90 


4-0CH 2 Ph(4-CO 


«-C 3 H 7 


OCH3 


C 2 H 5 


523 (y*) 


91 


4-0CH 2 Ph(4-CH 3 ) 


/»-C 3 H 7 


OCH3 


C 2 H 5 


503 (y*) 


92 


4-OPh (2-F) 


/r-C 3 H 7 


OCH3 


C 2 H 5 


493 (y*) 


93 


4-OPh (2-OC 2 H 5 ) 


/>-0 3 H 7 


OCH3 


C 2 H 5 


519 (y*) 


94 


4-OPh (2-C 2 H 5 ) 


«-C 3 H 7 


OCH3 


C 2 H 5 


503 (y + ) 



(mmm 95-141) 
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mmm 20 1 mmiz ur* 8 <Dit&m*mtzo 
<ms> 




R 4 





R' 


R 2 


R 4 




7F ttzt 


5c 


95 


4-CF3 


n-C 3 H 7 


OCH3 


147 


C 22 H 24 F 3 N0 4 


ftgffi;C62.40.H5.71,N3.31 
HaHI;C62.33 f H5.65,N3.39 


96 


4-OPh 


n-C 3 H 7 


OCH3 


117 


C 27 H 29 N0 5 


ftgfil;C72.46 t H6.53,N3.13 
g£»HiS;C72.31.H6.56,N3.28 


97 


4-OCH 2 Ph 


n-C 3 H 7 


OCH 3 


111-112 


C 2e H 3t N0 5 


tfS:fil;C72.86,H6.77,N3.03 
S$JfiI;C72.77.H6.76.N3.10 


98 


4-Ph 


n-C 3 H 7 


OCH 3 


160-162 


C 27 H 29 N0 4 - 
1/10H 2 0 


IH:fiI;C74.84,H6.79.N3.23 
H$Jffi;C74.76,H6.81,N3.37 


99 


4-CF3 


i-C 3 H 7 


OCH 3 


174-175 


C 22 H 24 F 3 N0 4 


ftgte;C62.40,H5.71.N3.31 
H»Hg;C62.42.H5.81,N3.34 


100 


4-OPh 


i-C 3 H 7 


OCH3 


146-147 


C 2? H 29 N0 5 


ftgfg;C72.46.H6.53 t N3.13 
H$HE;C72.43.H6.60.N3.15 


101 


4-OCH 2 Ph 


i-C 3 H 7 


OCH 3 


139-140 


C 2e H 3t N0 5 


ff gfit;C72.86.H6.77,N3.03 
H8Hi;C72.75.H6.75,N3.07 


102 


4-Ph 


i-C 3 H 7 


OCH 3 


157 


C 27 H 29 N0 4 


ft^iI;C75.15.H6.77.N3.25 
H$HI;C75.02,H6.75,N3.22 


103 


4-CF3 


n-C 4 H 9 


OCH 3 


150 


C 23 H 26 F 3 N0 4 


tfgHI;C63.1 5.H5.99.N3.20 
SS){I:C63.25,H5.95.N3.26 


104 


4-OPh 


n-C 4 H 9 


OCH 3 


141-143 


C 28 H 31 N0 5 


ttff te;C72.86.H6.77,N3.03 
S?a!fi§;C72.69,H6.82,N3.05 


105 


4-OCH 2 Ph 


n-C 4 H 9 


OCH 3 


137-138 


C 29 H 33 N0 5 - 
1/10H 2 0 


tt®te;C72.96 t H7.01.N2.93 
3?S1fiI;C72.85.H7.01,N2.99 


106 


4-Ph 


n-C 4 H 9 


OCH 3 


135-136 


C 28 H 31 N0 4 


ftgit;C75.48,H7.01,N3.14 
£t$HI;C75.33,H7.02.N3.23 
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R 1 


R 2 


R 4 




tt it 




107 


4-OPh 

(4-CH 3 ) 


C 2 H 5 


OCH3 


126-127 


C 27 H 29 N0 5 


tt^fil;C72.46.H6.53 f N3.13 
H3!Hi;C72.27.H6.53 t N3.10 


108 


4-OPh 

O-CH3) 


C 2 H 5 


OCH3 


120-121 


C 27 H 29 N0 5 


ft#<i;C72.46.H6.53,N3.13 
§taHi;C72.47.H6.48.N3.10 


109 


4-OPh 

(2-CH3) 


C 2 H 5 


OCH 3 


142-143 


C 27 H 29 N0 5 


ff-gte;C72.46.H6.53.N3.13 
H$Hg;C72.46.H6.53,N3.13 


110 


4-OPh 
(4-CI) 


C 2 H 5 


OCH3 


143-144 


C 26 H 2e CIN0 5 


ft#®;C66.73.H5.60.N2.99 
Hi!HI;C66.52.H5.64.N2.97 


111 


4-OPh 
(3-CI) 


C 2 H 5 


OCH 3 


131-132 


C 26 H 28 CIN0 5 


|fS:{i;C66.73,H5.60 t N2.99 
0?S!fI;C66.68,H5.56,N3.OO 


112 


4-OPh 
(4-F) 


C 2 H 5 


OCH 3 


137-139 


C 26 H 26 FN0 5 


ff#fi;C69.1 7.H5.80.N3.10 
|gfflte;C69.09.H5.85.N3.12 


113 


4-OPh 
(4-Br) 


C 2 H 5 


OCH3 


148-149 


C 26 H 2e BrN0 5 


U-©fi;C60.95.H5.11.N2.73 
HaHI:C61.02.H5.09,N2.78 


114 


4-OPh 
(4-OCH 3 ) 


C 2 H 5 


OCH 3 


124-125 


C 27 H 29 N0 6 


tf-Sfil;C69.96.H6.31,N3.02 
3ia?M;C69.68,H6.29.N3.06 


115 


4-OPh 
(3-OCH 3 ) 


C 2 H 5 


OCH 3 


112-113 


C 27 H 29 NO B 


tfW®;C69.96.H6.31.N3.02 
Ha)<S;C69.75,H6.25,N3.04 


116 


4-OPh 
(2-OCH3) 


C 2 H 5 


OCH 3 


124-125 


C 27 H 29 N0 6 - 
1/10H 2 0 


ft^<l;C69.69.H6.33.N3.01 
HaHI;C69.53,H6.32,N2.93 


117 


4-OPh 
(4-CH3) 


n~C 3 H 7 


OCH3 


139-141 


C 28 H 31 N0 5 


tt®il;C72.86.H6.77,N3.03 
HSHS;C72.63.H6.78.N3.10 


118 


4-OPh 

(3-CH3) 


n-C 3 H 7 


OCH3 


102-103 


C 28 H 3l N0 5 - 
1/10H 2 0 


tf^fi;C72.58.H6.79.N3.02 
HaHl;C72.41,H6.82.N3.02 


119 


4-OPh 

(2-CH3) 


n-C 3 H 7 


OCH 3 


114 


C 28 H 31 N0 5 


fj-gft;C72.86.H6.77.N3.03 
HSjM:C72.83,H6.83,N3.12 


120 


4-OPh 
(3-CI) 


n-C 3 H 7 


OCH3 


101-102 


C 27 H 28 CIN0 5 


ft^fI;C6 7.28.H5.86.N2.91 
HaiM;C67.23.H5.80,N2.90 


121 


4-OPh 

(4-OCH3) 


n-C 3 H 7 


OCH 3 


124-125 


C 28 H 3t N0 8 


ft»fil;C70.42,H6.54.N2.93 
HSHt;C70.36,H6.57.N2.99 


122 


4-OPh 

(3-OCH3) 


n-C 3 H 7 


OCH3 


92-93 


C 28 H 31 N0 6 


ftg!ig;C70.42,H6.54.N2.93 
H SHI ;C70.1 3.H6.64.N2.87 


123 


4-OPh 
(2-OCH3) 


n-C 3 H 7 


OCH 3 


124-125 


C 28 H 3f N0 6 - 
1/10H 2 0 


tf Sfi;C70.16.H6.56.N2.92 
H$5<I:C70.07.H6.61.N2.92 
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124 4-OPh n-C 3 H 7 OCH 3 148-149 C 27 H 28 FN0 5 ft J£ fl ;C69.66,H6.06,N3.01 

(4-F) H8HI;C69.36.H6.06.N3.02 

125 4-OPh n-C 3 H 7 OCH 3 153-154 C 27 H 28 BrN0 5 ft % ft ;C6 1 .60,H5.36,N2.66 
(4-Br) 3gSifI;C61.57.H5.31,N2.70 

126 4-OCF 3 n-C 3 H 7 OCH 3 1 26-127 C 22 H 24 F 3 N0 5 ft # ft ;C60. 1 3,H5.51 ,N3. 1 9 

St Sllfi ;C59.86.H5.50.N3.1 6 

127 4-CH 3 n-C 3 H 7 OCH 3 115-116 C 22 H 27 N0 4 H" % ffi ;C71 .52.H7.37.N3.79 

HaHS;C71.30,H7.36.N3.74 

128 4-OCH 3 n-C 3 H 7 OCH 3 149-150 C 22 H 27 N0 5 - ff £ II ;C68.23.H7.08,N3.62 

1/10H 2 0 Siafil;C68.21.H7.10,N3.60 

129 4-Ph n-C 3 H 7 OCH 3 1 63-164 C 27 H 28 CIN0 4 ft % M ;C69.59,H6.06,N3.0 1 
(4-CI) HSJM:C69.55,H6.03,N3.03 

130 4-Ph n-C 3 H 7 OCH 3 1 55-156 C 2B H 3f N0 4 ft % fl ;C 75. 48, H7. 01 ,N3. 1 4 
(4-CH 3 ) §ia!fI;C75.46.H7.05,N3.10 

131 4-Ph n-C 3 H 7 OCH 3 146-147 C 28 H 3l N0 5 ft % fg ;C72.86, H6.77.N3.03 
(4-OCH3) fI;C72.77 t H6.77 t N3.01 

132 4-OCH 2 Ph n-C 3 H 7 OCH 3 128-129 C 2e H 30 CINO 5 ft fl ;C6 7.80.H6. 1 0 .N2.82 

(4-CI) Hi fI;C67.78,H6.05.N2.85 

133 4-OCH 2 Ph n-C 3 H 7 OCH 3 118-119 C 29 H 33 N0 5 ft % fl ;C73.24,H6.99 .N2.95 

(4-CH 3 ) 5iaffi;C73.1 1 ,H6.90,N2.96 

134 4-CF 3 C 2 H 5 OC 2 H 5 119-120 C 22 H 24 F 3 N0 4 ft £ fg ;C62.40.H5.71 ,N3.3 1 

^HIfl:C62.33,H5.70 t N3.32 

135 2-OPh C 2 H 5 OCH3 146-147 C 26 H 27 N0 5 ft J( fi ;C72.04.H6.28.N3.23 

HHfi;C71.90.H6.32.N3.23 

136 2-OPh n-C 3 H 7 OCH 3 111-113 C 27 H 29 N0 5 ft© fit :C 72.46. H6.53,N3.1 3 

$£Ht;C72.53.H6.49,N3.11 

137 3-OPh C 2 H 5 OCH 3 91 -92 C 26 H 27 N0 5 It & fl ;C72.04,H6.28,N3.23 

S$H£;C71.93.H6.24,N3.29 

138 3-OPh n-C 3 H 7 OCH 3 111-112 C 27 H 29 N0 5 ft U M ;C72.46.H6.53,N3.1 3 

H$]fe;C72.40.H6.59,N3.17 

139 4-OPh n-C 3 H 7 OCH 3 105-106 C 27 H 28 FN0 5 ft W- fe ;C69.66.H6.06.N3.0 1 

(2-F) HaHfi;C69.6 6.H6.05.N3.05 

140 4-OPh n-C 3 H 7 OCH 3 121-123 C 29 H 33 N0 6 - ft M- ft ;C70.60,H6. 78.N2.84 
(2-OC 2 H 5 ) 1/10H 2 0 ^aHS:C70.33.H6:78.N2.84 

141 4-OPh n-C 3 H 7 OCH 3 113-115 C 29 H 33 N0 5 ft S- fl:C73.24.H6.99.N2.95 
(2-C 2 H 5 ) H$H1;C73.10.H6.98,N3.04 

(mmm 142-144) 

nmm 42 1 mmiz in 9 o^m^n ft* 

< ^ 9> 
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R 2 


R 3 


R 4 


R 5 


H*#*rtt(m/z) 


142 


CH 3 




0CH a 


C,H 5 


384 (M*) 


143 


C,H S 


C 2 H S 


OCH, 


C 2 H 5 


398 (M*) 


144 


CHjCF, 


H 


0CH 3 


C 2 H S 


424 (M*) 



(mmm 145-147) 

mmm 43 tmmiz in 10 <Dit&mzmtzo 
<m io> 



0 


O 


HO if 






sjssJ R J R 3 


R 4 







R* 


R 3 


R 4 


R 5 


H*#«Ht(m/z) 


145 


CH, 


C t H 5 


OCH, 


C 2 H 5 


294 (M*) 


146 


C,H 5 


C ? H 5 


OCH, 


C 2 H 5 


308 (M*) 


147 


CH 2 CF, 


H 


OCH, 


C 2 H 5 


334 (M*) 
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(mmm 148-153) 

mmm 44 tmmiz Lxm 11 ©^^s&fco 
<n n> 





0 


O 






'VCX^OR 5 1 




J H JL 


^1 R J R 3 




R 4 







R' 


R 2 


R 3 


R 4 


R 5 


HS##T« (m/z) 


148 


4-CF3 


C 2 H 5 


C 2 H 5 


0CH 3 


C 2 H 5 


465 (M + ) 


149 


4-OPh 


C 2 H S 


C 2 H 5 


OCH3 


C 2 H 5 


489 (M + ) 


150 


4-CF3 


CH 3 


C 2 H 5 


0CH 3 


C 2 H 5 


451 (M*) 


151 


4-OPh 


CH 3 


C 2 H 5 


OCH3 


C 2 H 5 


475 (M + ) 


152 


4-CF3 


CH 2 CF 3 


H 


0CH 3 


C 2 H 5 


491 (M + ) 


153 


4-OPh 


CH 2 CF 3 


H 


OCH3 


C 2 H 5 


515 (ft) 



(nmm 154- 159) 

mmm 20 tmmiz ltu 12 (D<b&vo*mtzo 
<m i2> 
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0 






VX^oh 


»'-€ 




^ R 2 R 3 




R 4 





m%m 




R' 


R 2 


R 3 


R 4 




it 




154 


4 


"CF 3 


C 2 H 5 


C 2 H 5 


OCH 3 


156-157 


C 23 H 26 F 3 N0 4 


ft ITU 

mmm 


;C63.15.H5.99,N3.20 
;C63.04,H5.93.N3.16 


155 


4- 


-OPh 


C 2 H 5 


C 2 H 5 


OCH 3 


144-145 


C 28 H 3 ,N0 5 - 
1/4H 2 0 




C72.16,H6.81,N3.01 
C72.04.H6.81.N3.07 


156 


4 


-CF 3 


CH 3 


C 2 H 5 


OCH 3 


167-168 


C 22 H 2 <F 3 N0 4 


tt*« 
mmm 


C62.40,H5.71,N3.31 
C62.33.H5.78.N3.30 


157 


4- 


-OPh 


CH 3 


C 2 H 5 


OCH 3 


142-143 


C 27 H 29 N0 5 


»mm 


C72.46.H6.53.N3.13 
C72.38.H6.43.N3.09 


158 


4- 


-CF 3 


CH 2 CF 3 


H 


OCH 3 


120-121 


C 2l H 19 F 6 N0 4 


tfli; 

mmm; 


C54.43.H4.13.N3.02 
C54.37.H4.19.N3.07 


159 


4- 


OPh 


CH 2 CF 3 


H 


OCH 3 


1 19-120 


C 26 H 24 F 3 N0 5 


mmm-. 


C64.06.H4.96.N2.87 
C63.96.H5.04.N2.90 



(mmm 160) 

[3(2S),4S]-3-[2-x^;i/-3-[4-^ h * v -3-[N-[ [4-( MJ7i^D^ 
^ )]/ ) y x - ;i/ ] ^ g; ;i/ ] £ ;t/ a >f ^ ] 7 x ^ ;u ] 7 □ f a- - ;i/ ]-4- 

(±)-2-x^;u-3-[4-p< h * v-3-[N-[[4-( h'j7;^D^f^) 

1 1-162235 ) (26 . 8g, 65.6mmol ) i: A^tRt- h7tFD77> 34ral £ T 
i^">fHT?g^L, *^«ltT h U if il/7 S X 9. 14ml, 
65.8mmolh £ a* □ >f ;i/ * □ 7 -f K (8. 07ml , 65. 6mmol ) £ jjST L , 

©«aat? i.5RBB«flsLTfi^Ki)it7k»*^dEUfc. -75, »j© 

gSKTfcifrT t-y' h K* 'J £ A(8.83g, 78. 7mmol ) £ f 
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h^bh*P7^> 88ml %T )13 >mm%.TM,& L > (S)-4-^> ^ ;U 
U ^ >-2-:t >(13.9g, 78.7mmol)£J!#7j<7- h?tFD77 
> 70ml CS^USTbfco ?ST*S7&45#i«#Lfco 

&£Jgft;^ U > : ;>< 7 y -;i/=15:lv/v)t:T«l§B! U 15.2g(41%) 

«®U V7D tr;i/x-r-;i/-C^?t«<ei»b 5.62g(15%)©§ 
K*^«fit m/z 568(M*). 
(H*E0"J 161) 

(S)-( + )-2-x^;i/-3-U-^ h *^-3-[N-[[4-( h U 7 fl/ ^ p p< f ;t/ ) 
Z^Hj ^;i/1^;uy\-^-r ;i/]7i-;i/]7P^t>| 

[3(2S),4S]-3-[2-x^;i/-3-[4-^ r =¥■ v-3-[N-[ [4-( h U 7 )]/* u 
^fjl/)7ix;i/]^f;p]*ji//^^i/]7i-;i/]7Dtt-;i/]-4- 
^>^;i/**-tf-l/ 'J ^>-2-^>(90.9g, O.ieOmoD^T 1 h7kpD 
7 7 > fc7k©S^«ffflE (4:lv/v)802ml £«f#U 7;i/iJ>B8H£2K 
ftLtzo Mft T 30XaK-fb7k*7k(63.7ml, 0.630mol)£ 5 #T-iiST 
Ufeo &fc*Kib U ^7 A--7jcf0tl(10.7g J 0.256mol)£ 267ml © 

64%ffifi£&2kJIS:*- h U 7 Ml02g, 0. 627mol )£ 401ml ©zMl&fr UflS 
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»R:t*-;u©ig£»«E (4:lv/v) U 52.4g(80%) 

128- 130°C; 
Mmttffim m/z 409(M + ); 
7C^^tfffii(%) C 21 H 22 F 3 N0 4 (409.40): 
ft- IF fit C, 61.61; H, 5.42; N, 3.42. 
nmiM C, 61.41; H, 5.44; N, 3.41.; 

'H-NMR (400MHz, CDC1 3 ) 50.95 (3H, dd,J = 7.3, 7.3 Hz), 1.54-1.70 
(2H, m), 2. 58-2. 65 (1H, m), 2.77 (1H, dd,J = 13.7, 6.3 Hz), 2.96 
(1H, dd,J = 13.7, 8.3 Hz), 3.92 (3H, s), 4.38 (1H, br s), 4.72 
(2H, d, J = 5.9 Hz), 6.90 (1H, d, J = 8.3 Hz), 7.29 (1H, dd,J = 
8.3, 2.4 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.58 (2H, d, J = 7.8 Hz), 
8.07 (1H, d, J = 2.4 Hz) , 8.34 (1H, t, J = 5.9 Hz). 
ttMltm [a] D 25 +24 °(C 0.8, MeOH); 

it^mm 99% e.e.(CHIRALl PAK AD 0 . 0046 x 0. 25m, }gtfj$ ; n- 
^^rlT- > : «f V y'u t\j -;u : h ij 7 ji # u m ffc = 80 : 20 : 0 . 2 , & 
m^fi ; 298nm, # =y kUlg. ; 30°C, ffi.m ; 1 .00ml/min) . 

(nmm 162) 

(»)-3-(l-/ti/ nj_ ;u)-4-^> ZJkJt *? S J U v>-2-;fr > 

t-7* FA 'J <7 A(2.47g, 22. Ommol ) t IB* r h5tFD77 

> 50ml S7;i/J>f l»Tfi# Ux*^fltJ$T(R)-4-^>^;i/*4r 
tfvf U v>-2-:*>(3.55g, 20.0mmol)£j&7j<7 L h?tFD77> 30ml 
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tCjgfr bXmT btzo 30 ^*^flHf « n-A* l/D^^D^ K 
(2.60ml, 21.9nuD0l)^^7Kx h^tb*07^> 20ml (cigfr ItST 

> : ltK3:^;i/=4:lv/v)(Z-r»»U^ 5 . 06g( 97%)© g fcHb £ m £ WL 

nmfrtifm. m/z 26i(M + ). 

(^JEfll 163) 

5-t Fodp^^f ^-2-^ h^r^glfI^>^;K#I¥ 11- 
162235)(15.5g, 56. 9mmol ) £ flfczkx- t 1 ;i/ 300ml £ r!£ U , 
#TH|Mb »J >(2.0ml, 21.1mmol)£?$T U £ £ £ 1 ^^Jf# bfco 

L 12.7g(66%)©g&^bl§r$j£*Bfer'J XA B B B i:lTllfco 
K*^«fffl m/z 334, 336(M 4 ). 

(mmm 164) 

[3(2S),4Rl-3-[2-n-7°P E ;i/-3-[4-jrf h jp v -3-(^ > v ;u ah jr ^ ft 
;t/ # ^ ;i/ ) 7 x - ;u 1 7 □ e a- n ;u ]-4-^ > v ;i/ # jp g 2 !j ^ > -2- 

(R)-3-( i-/n- u n >r ;u )-4-^ > v * v v* vy-l-A y ( 3.56g, 

13.6mmol)^^7X^ h 7 t h' □ 7 7 > 70ml §7/V3>gH^TI^ 
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I, -78"C£#ffl Lfco t!tWT 1 mol/1 Ot MJ ^ A K7( h 'J ^ f 
;i/*> U 5. K©r- h7tFD77 >i£$(15.0ml, 15.0mmol)£iig 
TLfco ^T^7^-78°CC-r 1 BSfflfflt#bfc& 5-7D f ^ f )V-2- 

* b **>£ja§K'O^M5.04g, lS.Ommol)©^^^ h 7 t F D 7 
7 >$Sft(20ml)£$ST U/i 0 «ITIlT^-78 0 C(CT 3 B#figif # U&V> 
T'-35~-40°CT* 3B$[fflJ«#Lfco Sffift tfiSlPffifti 7 > t - 7 A 7jc 

* n v h^77>f-(Sffi^R n-^*-9-> :#&x?-;u=4:lv/v) 
fcT«l*!U 6.11g(87X)©BWfc£«l£ftffi»tt#Jfc LTfffc. 
JC*#*rf6 m/z 515(M + ). 

(mmm 165) 

[3(2S) t 4R]-3-[2-x^;u-3-f4-^ h ± */ -3-( ^ > jM; ^ tj )]/ jg 
-jy)7x-;i/]7D br^-^;u]-4-^>^;i/7i-^ri7- v' u ^>-2-tJ-> 

H*»«fffl m/z 501(M + ). 

(HM 166) 

[5(2S,4'R)]-2-^ b ^->-5-[r2-(2-7f^r V-4-^> 2Jk£**t±L Li N >* 

[3(2S),4R]-3-[2-n-7*D tf ;i/-3-[4-p< h dp v -3-( ^ > i>* )l* * > 
± )i # - j\, ) 7 x - j\/ ] 7* □ tf # - ;u ] -4-^ > ^ ;w tJ- * it ^ U v > -2- 
:*>(20.9g, 40.5mmolK 10%^ 7 * 2.00g fcff 

200ml IJJIE 294kPa ©zk*£Etf S?»»tc Sfr o fc 0 

LT 17.2g(100%)©a^t)^^fe?fit*ttl^ Ullfco 
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n&frtitm m/z 425(M + ). 

mmfrVrm m/z 411 cm*). 
(mmm 168) 

)±**y^j !i 2 >-2-^ > 

[5(2S,4'R)]-2-^ h ^>-5-[[2-(2-;fr* V-4-^> Vfr-t^W U 
v >-3->f ;i/)*;b* = ;i/]^>*-;i/]SfcMK(12.1g, 28.4nmolK r 
1; jf;i/7 5. >( 10.0ml, 71.7mmol)StFv 7 o p ^ * > 200ml £ jg 
£ L*#i*#T* o Pj^Kx^;K3.05ml, 31 . 3mmol )»T L fc 0 0°C 
t? 20#«#& 4-7x/Jr^^>>;ji/7^ >J£i£iI(7.37g, 31.3mmol) 

*'i>*roanifc. o°cr- 1 mmmnmmuizx 4mmmnbtz 0 r 

fomt: 0.1mol/l igiK tSlPj^^7j<m^ h U * fiSffi:& 

y'JiJ^iHD? h^77>f-(^tb?g n-^\ * +J- > : 11 x ;p 
=7:3v/v)£T*l8 Us 16. lg(93%)© g Wfb£«l £ M&teVl®} t UT 

«S##ffii m/z 606(M + ). 

(^fflSfld 169-173) 
^SS^J 168 Piatl LT It 13 tc^f <b£tl£f#£o 
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<m 13> 



R 1 


o 

























R« 


R 2 


R 3 


mmnmm <m/z) 


169 


2-0CH 3 


C 2 H 5 


OCH3 


622 (H*) 


170 


2-OCH3 


/7-C3H7 


OCH3 


636 (if) 


171 


3-OCH3 




OCH3 


636 (y + ) 


172 


4-F 




OCH3 


610 (M + ) 


173 


4-F 




OCH3 


624 (M + ) 



(fSJS0O 174) 

( S)-( + )-2-Ji5 L ;i/-3-r4-^ h^ry-3-[H-[(4-7;i/tD7iyJr'>7x 

[3(2S),4R]-3-[2-x^-;u-3-[4-^ ^>>-3-[«-[(4-7J^D7i 
7^i/7i^il/)yf iH*^A't^l/]7i-jl/]7Dt't-Jl/]-4- 
^> ^ >-2-;fr >(2.02g, 3.31mol)£: 7- h7tpD7 

7 > ^7jccDrI^?f^ (4:lv/v)18ml IZ®ML. T )U rf > S^^tK ^ 
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Ltzo «#T 30%a»{b**zfc(1.34ml, 1 3 . 2mmo 1 ) £ 5 ^flTl 
fe 0 &CzkKffci U ^ £ A(222mg, 5.30mmol)£ 6ml OzktigfrU 5 
^triT Ufco T 1 B#P^Jf # Ufco SJiBfttMfflER^ h V 

>i7A(1.37g, 13.2mmol)£ 9ml Oafcfcfcip t*T bfco € 0 3; £ 30 

VTU tf — :g£^=40:lv/v S ffl ^ t St K U 
1.08g(JR* 73%)©gl$to£tJ£$S£*Sii2: ItHfco 
Rk^ 95- 96°C; 
M&frffim ffl/z 451(M + ); 
7C*^W«(X) C 26 H 26 FN0 5 (451.49): 
tHItt C, 69.17; H, 5.80; N, 3.10. 

mmm c, 69. 06; h, 5.73; n, 3.17.; 

'H-NMR (400MHz, CDCI3) dO. 95 (3H, t, J= 7.3Hz), 1 . 54-1 .69 (2H, 
m), 2.60-2.65 ( 1H, m), 2.75 (1H, dd,J = 13.7, 6.4 Hz), 2.96 (1H, 
dd,J = 13.7, 7.8 Hz), 3.89 (3H, s), 4.63 (2H, d, J = 5.9 Hz), 
6.89-7.04 (7H, m), 7.28-7.32 (3H, m), 8.08 (1H, d, J = 2.4 Hz), 
8.24 (1H, t, J = 5.9 Hz). 
ttm?tm [a] D 28 +31 °(C 0.8, MeCN); 

ft^mm 97% e.e.(CHIRALl PAK 0J, 0. 0046 x 0. 25m, Jgitift ; n- 
> : 4 V 7D/V — )]/ : h V 7 )l * D |£Sg = 90 : 10 : 0. 1 , & 
fctS&H: ; 254nm, *^A^Jg;40°C, $tjt ; l.OOml/min). 

(HJfetf'J 175-179) 
HJStf'J 174 hmmz LTi 14 t^fib^«I*f9fco 

<H 14> 
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R 1 




o 






s 








L I 


J H 








R 3 


R 2 





R' 


R 2 


R 3 




7* 1£ it 


175 


2-OCH 3 


C,H 5 


OCH 3 


121-122 


C 27 H 29 NO, 


176 


2-OCH3 


n-C 3 H 7 


OCH 3 


98-99 


C 2a H 31 NO. 


177 


3-OCH 3 


n-C 3 H 7 


OCH 3 


70-71 


C 28 H 3 ,NO, 


178 


H 


n-C 3 H 7 


OCH 3 


85-86 


C 27 H 29 N0 5 


179 


4-F 


n-C 3 H 7 


OCH 3 


126-127 


C 27 H 28 FN0 5 
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65/1 



(e.e.) 



I /o 




; C69.96 f H6.31 , N3.02 




+28° 


99% 




«f)H #-*r 


; C69.77.H6.28.N3.09 


(c 


0.57,MeCN) 




176 


It IF it 


; C70.42.H6.54.N2.93 




+22° 


96% 




USUI 


; C70.34.H6.60.N3.10 


(C 


0.50,MeCN) 




177 


tUFfil 


; C70.42.H6.54.N2.93 




+22° 


98% 






; C70.52.H6.54.N3.06 


(C 


0.53,MeCN) 




178 




; C72.46,H6.53,N3.13 




+23° 


97% 






; C72.42.H6.54.N3.19 


(c 


0.54,MeCN) 




179 


tUFtt 


; C69.66.H6.06.N3.01 




+23° 


100% 




mm®. 


; C69.55.H6.07.N3.06 


(C 


0.52, MeCN) 





7;i/#D#& = 85:15:0.1 ©I^i^ffll\ fife $ JG 0J 174 tm 

(nmm iso-iss) 
<m i5> 
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R 4 





R 1 


R* 


R 4 


R 5 




180 


3-CF 3 


C 2 H 5 


OCH3 


C 2 H 5 


437 (M*) 


181 


4-0CF 3 


C Z H 5 


OCH3 


C 2 H 5 


453 (IT) 


182 


2-OCH3 


C 2 H 5 


OCH3 


C 2 H 5 


399 (M*) 


183 


3-OCH3 


C 2 H 5 


OCH3 


C 2 H S 


399 (M + ) 


184 


4-0CH 3 


C 2 H 5 


OCH3 


C 2 H S 


399 (H+) 


185 


4-0Ph(4-0C 2 H s ) 


C ? H 5 


OCH3 


C 2 H 5 


505 (M+) 


186 


4-0Ph(4-0/;C,H 7 ) 


C 2 H 5 


OCH3 


C 2 H 5 


399 (U+) 


187 


4-0Ph(4-0C 2 H s ) 


nC 3 H 7 


OCH3 


C 2 H 5 


399 (lt+) 


188 


4-OPh (4-0/»C,H 7 ) 


nC a H 7 


OCH3 


C 2 H 5 


399 (M+) 



(mmm i89- 197) 

mmm 20 tmmiz iti 16 <Dih£%j}*n tz 0 



<M 16> 





0 






^ H 
R 4 





WO 00/75103 



PCT/JPOO/03707 



67 


ft Jgfll 


R 1 


R' 


R 4 


start) 






189 


3-CF 3 


C 2 H 5 


OCH, 


144-146 


C 2) H 22 F 3 N0 4 


tfSii;C60.72.H5.50,N3.37 
H $1 M :C60.87.H5.31 ,N3.43 


190 


4-OCF3 




OCH3 


135-137 


C 21 H 22 F 3 N0 5 


tf^©;C59.29.H5.21,N3.29 
HS«te;C58.91.H5.08,N3.34 


191 


2-OCHj 


C 2 H 5 


OCH 3 


120-121 


C 2 ,H 25 N0 5 - 
1/10H 2 0 


if©{£;C67.58,H6.81.N3.75 
Ha( 4 S;C67.32 f H6.74 1 N3.73 


192 


3-OCH 3 


C 2 H S 


OCH 3 


103-105 


C 2l H 25 N0 5 - 
1/2H 2 0 


ft£{l:C66.30.H6.89.N3.68 
H8QfI;C66.53,H6.67.N3.81 


193 


4-OCH3 


C 2 H 5 


OCH3 


143-144 


C 2I H 25 NO s - 
1/3H 2 0 


ftgfe;C66.83.H6.86.N3.71 
H»HI;C66.85,H6.69,N3.76 


194 


4-OPh 
(4-OC 2 H 5 ) 


C 2 H 5 


OCH3 


124-125 


C 28 H 3t N0 6 


ftgM;C70.86.H6.77,N2.85 
HaHI:C70.69,H6.71,N2.89 


195 


4-OPh 
(4-OnC 3 H 7 ) 


C 2 H 5 


OCH 3 


114-116 


C 29 H 33 N0 6 


tf^ffi;C71.27.H6.98 f N2.77 
HaHi;C71.09.H6.92.N2.87 


196 


4-OPh 
(4-OC 2 H s ) 


n- 
C,H 7 


OCH3 


123-125 




ft®<i;C71.27.H6.98,N2.77 
H»)M;C71.02.H6.95.N2.97 


197 


4-OPh 
(4-OnC 3 H,) 


n~ 
C 3 H 7 


OCH 3 


120-121 


C 30 H 3 5NO 6 


tt£<I;C71.65.H7.18.N2.70 
HaHi:C71.35.H7.17.N2.85 



i&mbtz cnoMMiz, Mm<Dm^®?(D dum^mmt t hm ppar 

a© U #> K &&mt$,( Biochemistry, 1993, 32, 5598) t <D m & 

(STRATAGENE ft K S V |*j ffl U m ffl O £ 5 W * >r *s y x =7 - M 7 
5** MProiega tt)S^7i^ h 7 ; >tc T «?it^Jtc T u 
h7>77i^3>Lfc,*0| 10%SFCS/DMEM * T* & & ft £ tl & 
V^MflS^»Tf*S(8S)-HETE £M bT 24 B# M & C TO ;i/ 7 x^ 



mxR®. (mm 
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\L7.3~i/ V$ Vtt% t h PPARa-U #>-|*g£iB«(His-hPPARa 
-LBD)©* >^^HSJBata77^ 5. K£*J§§M(JM-109)tzS&£ 
■etJSitU i«J* >^*K*@iK* llbfeo [ 3 H]-5-[(2,4-^* 
=irvf77" u ^*>-5-^;i/)^^;i/]-2-^ h^v-N-[[4-( h 'J 
D^;i/)7xz;i/]^fjH^>X7; K(7^*> + /O&tflftBMb^ 
»av^MflS^«fC*S(8S)-HETE £ fl^0M JgT- Hi s-hPPARa -LBD 
* >'V? 50mmol/l J^ti £ 'J^AS^ 10mmol/l yf^Xb 

-f h-;i/£^tf 10mmol/l M; *Jfi»»fFfc(pH 7.4)* K TSitT? 
45 ^^^>^ra^-hbfc 0 Rtelk* >^*R£|g£Lfc[ 3 H]-5- 
[(2,4-^#* V U v>-5-^ fr)*?)l]-2-* h **>-N-[[4-( h 

'J7jl/tP^jl/)7iUH^il/]^>X7; K©»**<*:^ >^ 
U - 3 > * * > * - J; D b fco 

5 3 i: &7Ts£titzo 

<m i7> 
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EC,„ (Ji »ol/l) 


EC™ (n nol/l) 


20 


0.0115 


0. 19 


22 


0. 11 


0.43 


23 


0 024 


0. 74 


24 


0. 18 


0. 56 


30 


0.20 


0.84 


(8S)-HETE 


1.30 


0. 17 


3) 







K»-fb^«BSVWJH<b^1»T?*S^1f 7 -f 7*lx- h (30mg/kg) £ 
0.5i77t73Agi(;|S 4 B fi il ifi *I P J8 Ltz* 

MM) £31 l^fcRfl© b* t £ ^^rapo^p^lfli^ h 'J^'Jt^ 



WO 00/75103 

<m i8> 

20 10 77 25 53 

20 30 53 55 56 

*-V?4 7l,-h 30 37 49 64 



a izttt Sfe^SttfljKH&ff St 19 t*flS*S»fco 
<H 19> 

EC fi0 (H mol/l) 

1 74 0. 024 

178 0.094 

1 79 0. 0092 
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tl tz o 

ftfcb h PPARa*g£?5£,MiS«<bfl^JfiL*8&R(:3 u^^d- 

^^^©^i^-e^ t h ppARa (z^ti-^fti&sts ^*-r 
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>R co> ma 



1. -ttSC(l) 




(i) 



* >-^, h 'J 7^i" o^f ii/Ss h »; 7 d ;>< h * 
4<D&WiT)\s*fr&^ 2,2,2- b U 7J^Di?;i'S> 1 £ 3 

7i;*^ l £ 3 (D\&WlT)v* 

j& 1 fr£ 4 ©fi&Trt/*;^ 2,2,2- b U 7;i/*Dif 

1 4 ©<6*R7 , ;mr;i/££* U R Z # 

KttTkJRJSC^fc^ U R^i£3R&lfr£3©<Ki!R7;u:3*$>'£££ 



o 



o 
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4 (Di&BT i^^Ss 2,2,2- h 'J 7Jl/^Dxfjl/S, 1 fr£ 3 

CD®IST;U3 * i/i, 7xy**>S> J^HIS 1 3 ©fiaT*^* 

7 i-;i/7D tftf >K8$#;Ktf *©IB3JJ:If &£ftS*g&tfic* 

3 . r'^F'J7;^d * f;i/St'$ ^^*JM 1 i3«©g&7 x - 
;i/7D t:^>Kg|^#:su t -eoll^J±l ! F^$ns^J£U t tc€©7KlP 

4 . R 1 > i/))/** ylt-$) 3!i;&Jf 1 I3fG©g&7 

5 . R 1 #7 x 7 ^rS/g|7?*S8S*^ 1 SB«©fi&7 i-^7D h* 

7 . R 2 *M h £ 11**1 1 !Bi©Il7x-jl/7D V* 
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8 . R 2 ^n-7D e;i/g"T?& £ii#Jl 1 §Sf&©e&7 i-^7DK 

9 . 2-p< h^r^>-3-[4-^ h * *>-3-[N-[[4-( h U 7 ;i/ # D * ;i/ ) 

ti z> m. it£ u iz © 7k in % o 

1 0 . 2-^^;U-3-[4-^ h^>-3-[N-[[4-( h U 7 )l*U 

ft & ^ 36 r>* £ ^ © Tkln o 

1 1 . 2-n-7D tr;i/-3-[4-^ h * *>-3-[N-[[4-(7 xydri/)7x 
^;u]*;i/7t^ >f ;v]y x-;i/]7n >^t- & & HaRiI 1 
ia«K©a^7 x -;U7P h:^>^f3|ai#:7i^^©^^±^^^n^ 

1 2 . ( + )-2-^i^;i/-3-[4-^ h * ^-3-[N-[[4-( h'j7i^D^ 

fl^ll 1 iefc©g&7 x-;l,7d tr^->^g|^^St>"^©^^J±^ 
§^ti§mMt>'{i^©7kfatio 



1 3 . 
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N 
H 




OH 



O 



(1) 



S££UTV^&mv^>^;V;t*i>S£itU R* li^fH^ 1 £ 
4 (DfaBT 2,2,2- b 'J 7Jl/tDxfjl/S, 1 3 

7iMi/i, mmmifrz 3<D&mT)i* 

m. 1 fr£ 4 0^^z^dF-;i/Ss 2,2,2- h >; 7 ;u ;* n m © *i 

tfiTKm^^ ztzizmmm i & 4 ©fg,mT;i/^;i/S^a r 2 # 

3 0Sl7;^ji/f tl, y ^ > ^ ^^OSl-S- 

i 4 . -jtta(i) 



[5t*t\ R 1 Itfiimm. 1 4 cDM7i^^S, J^UIfS 1 3 
£>M7;m^>^ F'J7;UD^f^, b*)yj\/*n*h* 




(1) 
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a^*UT^Tfc£^'*>*;i/**$'***U R 2 fcfc£fi3ft 1 

4 (D&Wi7)l 2,2,2- h ij 7;^nxfji/S, j^Sft 1 £> 3 

IS 1 7> t> 4 <D4&B7 2,2,2- h U 7^DjfjH©M 

(ciiTk^M^t fcii^nm i t*t> 4(Dis,mT^^)i&^m^, r 2 # 

ft* ft i ft*? 3 ©fift^m*^^ 7i;Jr>>s, ^fftftifr£> 

1 5 . -jftSC(l) 



R 1 iil*mft l t>^> 4 (Di&mr HiKi*^ 3 

4 ©fi&T;i/*;ug, 2,2,2- h U 7/btnxf jH, ^fgft 1 t> ^ 3 

Ofil7/^JpyS v 7xMyl s £ fj| ft 1 7> £ 3 CD ffi IK 7 ;i/ * 
ft 1 5. 4 (Di&mr 2,2,2- h U 7 D:c?- £ 




(1) 
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3 c7J^g^z;^^;^^^S^ 7 x ^> s> ;i/ # £ © J§ 

1 6 . R'^miCi^ii^orD fc.-;t>^g|3#©BfllS©3teie 
■ tf-tt£(la) 



o o 




(la) 



4 oM7;i/*;i/S, 2,2,2- h ^ji/tnx^^S^IiiUl^f, 3 

®*ID»©^«:< i:* 1 ««W±* ^$J$# £ till liTlo 

1 7. R 3 #7kf?tJM^©if £©7d t:* >K8P#©fi&£©:fc<*BB 
B^-jRSda) 
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o o 




(la) 



4 cD<£$T;i/*;i/g, 2,2,2- h U 7^nif^ J££» 1 3 
(D&M7)13 **sm, 7 x y &a&lfr£3©<£&7;i'* 



o o 




(la) 



R* tt£Ji&» l 4 ©fg^r;i/Jr;uSs j^^m l fr£ 3 © 
©fii7;i/^;i/S, 2,2,2- h >J 7;i/*Dif;i/^ l 3 
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<di&iblt 7i;^^i, mmm. i frh 3 (Di&mT)i* 

19. R 1 A s 3- p< ^i/7i7^ ^>^T-* SII^II l!B«©S8i:7 x 

2 0 . R^4-7 )]/* P 7 x y * S/gT'fc 5H3cJg lSBS^B^^ x 

2 1. R ! A S 2-^ h v7 xy £fl|$g( 1I3«©S^7 x 

2 2 . 2-xf jk3-[4-^ h ^S/-3-[N-[[4-(2-y F^i/7i7^^) 

2 3 . 2-n-7D l^;i/-3-[4-y b * ^> -3- [N-[ [4-(2-/> ^y7i7 
^r^)7x~;U]y ^;U]7b ;i/7\*^E >f ;i/]7x-jl/]7Dtt>lf^ 
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2 4. 2-^f-;i/-3-[4-p< h*$/-3-[N-[[4-(3-* F^>>7xy^^) 
7x-;i/]^f-;i/]*;i/A*^^;i/]7i-;i/]7 , Dt^->^T-$>l)IS5f< 

2 5 . 2-n-T-D t;i/-3-[4-pi h * *>-3-[N-[[4-(3-* h^r^>7x; 

* ) 7 x n ;u ] * )]/ ] *> a* € >r ;i/ ] 7 i - )]/] y u y. * y m r* & 5 

2 6 . 2-x.^-;i/-3-[4-^ h * ^-3-[N-[ [4-(4-7 )V* o 7 x/Jp«» 
7x-;i/]^7 t ^]*^^ ; E'f^]7x-;H7 , Dtt>it^5Sifc 

2 7 . 2-n-7D tr;i/-3-[4-^ h * -3- [N-[ [4-(4-7 D 7 x 7 

2 8. (S)-2-x^;i/-3-[4-^ h * >> -3-[N-[ [4-( h 'J 7J1/^D^ 
jV)7iz ( il/]^f;i/]i);i//^^i/]7x-;H7Dtt>|-e^?,f| 

i §3i6©g^7 x -)irn v*>mmmfoRvz<Dm$\±&& 

2 9 . (S)-2-x.^;i/-3-[4-^ h **>-3-[N-[(4-7 x 7 * 7 x - 
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3-)]/]ti)]/rt*j )i/]y i-;i/]7D >^T»& 6 If* if l IS 

3 0 . (S)-2-x^;u-3-[4-* h * *>-3-[N-[ [4-(2-p< h*^7x; 

ifsRii i mm® * - * r n ymmmfo&v % (Dm%\ ±& 
m z ti § m m u iz % (d ?k m ® „ 

3 1 . (S)-2-x?-;i/-3-[4-* h * ^-3-[N-[ [4-(4-7 n 7 x 7 
dr *>)7 i-;i/]^;i/]A^^^f j|/]7i-il/]7Dt^>|t*5 

3 2. (S)-n-7*P t;i/-3-[4-^ hJr^-3-[H(4-7iM'>7i 

9- )]/]% x-;i/]t*d e * >^T-fc £IS*JI 1 

3 3 . (S)-n-7*D £;u-3-[4-y h * i/ -3-[N-[ [4-(2-^ h * ^7 x 
;^'>)7x-;i/]^f;i/]*;w^^;i/]7x-;i/]7DK^>IS , C* 

3 4 . (S)-n-7o t;i/-3-[4-p< h * -3-[N-[ [4-(3-^< h 2/ 7 x 
y dp- )7 x x;i/]y ;i/;\*^e ;i/]7x-;i/]7D 

s i §Bi6CDB^7 in;u7D >mnmfoRv*<Dmm± 
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3 5 . (S)-2-n-7D tr;i/-3-[4-^ h * -3-[N-[ [4-(4-7 )\sOr P 



3 6 . -flgit(le) 




(le) 



feliliS^^ UT^T ^Jl^? x=.;i,ai, 
4 2,2,2- h 'J 7;i/7f-Dx.^-;i/^ N j^fUf&l fr£ 3 




[&*s r\ r\ R 4 iiHtj^©ii t> ] ^-^it(24) 
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Xp'— H (24) 

W v 7*d t^;i/-2-;fr*-tf- U Jim, 4-7 i-;u-2- 

v v ; >-3--f ^s^®*^;^*-!?- v* y > * 5 ;i/ -f 



o o 




(25) 



SOU m^titz-Mn&m) 




(26) 



&&tia*ftmTZZ£&ftm£tZ-IBLa, (la) 



o o 




(la) 



r\ R 2 St>"RNiBJJi£©iiD]t-^^n^^b^tJ©M3iS 
3 7. -I£it(27) 
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[3* x rfltmmWL 1 *6 3 ©ffitR 7 ;HJ f « £ ft 



O 



Xp' 



(30) 



> i?fr-z-**w u >-3->f ;H,(D-4--f v7d k;i/-2-** 

tfv/ U ^7 >-3->f (R)-4-7 x-;i/-2-^-^-9-y V ^ 7 > -3- 

v* i; j y % * 5 ;i/ Jitt ^ * * a x *7;i/*;i/*A^£it-r]T*ii£ 
o o 

•Xp" ( 28) 

R 4 ' 




[5£^ R 2 , R 4 St>* Xp"(ilu^©51 D ]Tf 

o o 

HO' ; 

[it^ R 2 , R 4 &7J Xp'lifuxftcDil & ]f 





(29) 
(7) 
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M % M b T ^ T & & ^ ^ > ^* ^ * -> ^ £ H t ]T* It £ tl 5 4b £ tl £ 




(26a) 



r\r 2 ,R 4 Xp"ii HuiZti(Z>ai »3 Jt-^^tl^'fb^^© Xp"a5 
^inTK^^-r 3 Z t Z&WLtt £-J&5£ (la) 



o o 




(la) 



[5$*x r\ R 2 &tf R 4 (£iftM©M!m*^£ftMbi§rtJ©®!i£& 
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